Ontogeny of vesicular monoamine transporter mRNAs VMAT1 and VMAT2. II. Expression in neural crest derivatives and their target sites in the rat.
We used in situ hybridization histochemistry to study the expression of the two vesicular monoamine transporters (VMAT1 and VMAT2) during embryonic development in the rat. In the adult rat VMAT2 is present exclusively in neuronal tissues and VMAT1 is present in the adrenal medulla and in certain intestinal endocrine cells. We found that both transporter molecules are more widely expressed during development. We demonstrate a complete overlap of the two VMAT mRNAs in the sympathetic nervous system between E13 and E21 days. In addition, VMAT2 (and to some extent VMAT1) mRNA is expressed in ganglionic cells of the parasympathetic nervous system and in cranial ganglia (trigeminal, vestibular and spiral ganglia) between E12 and E21. The sensory neurons of the dorsal root ganglia, which are also neural crest derivatives, express VMAT2 mRNA (E11-E21), exclusively. Both VMAT mRNAs are found in the developing GI system, but in different cells. VMAT1 mRNA was detected in organs of the endocrine system (pituitary gland, adrenal gland, testis, seminal vesicle), some connective tissue cells, and the thymus. We observed expression of both VMAT mRNAs in two separate cell groups in the placenta (E8-E10). Based on their distribution during development we suggest that monoamines, released in a controlled fashion, might affect migration and differentiation of neural crest derivatives.